
PCX 



m ^ ^ ^ ^ 




(51) m^^w^m7 

C07D 209/88, 307/91, 333/76, C07C 
311/08, 311/13 // C07M 7:00 



Al 



(11) HKi^MS-i- 



(43) mtSk^MB 



WOOO/58287 



2000^10^5 0(05.10.00) 



(21) SBSfflK*^ PCT/JPOO/01696 

(22) m^am b 2000^3^ 21 0 {21.03.00 
(30) m^my"-^ 

4*S^ll/83197 1999^3^260(26.03,99) JP 

(71) mmx (*®^l^<f-^'c<^>lt;e®{-ov^T) 

(ASAHI KASEI KOGYO KABUSHIKI KAISHA)[JP/JP] 
T530-8205 i^mm:^Mlfiim^^mrn2^6^ Osaka,(JP) 

(72) ; :$^^XJ^ 

(75) i^mm/mmA {*ffllcov^T(o^) 

t&J[^5A)W(MATSUBARA, Koki)[JP/JP] 

T882-0872 'smw^mm'ifi^^m-isi 

?^ :?t/7'^i^V^^7;:^302M^yazaki,(JP) 
;1cfflt*(KIDA, Hitoshi)[JP/JP] 

T882.0863 'Sm^Mm^Wi^^2T § 4-1 1-402 Miyazaki. (JP) 
(74) V^MA 

/j>#fP3g(KOBAYASHI, Kazunori) 
=f 170-0004 M^MMA^^tJz^TT a 25*1^ 
±m±^Am^/i-3m Tokyo, (JP) 



(81) AL, AM, AT, AU. AZ, BA, BB. BG, BR, BY, CA. 

CH, CN, CU, CZ, DE, DK. EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, XL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MD, MG. MK, MN, MW, MX. NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
YU, ZW, g^'>N#fF (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, 
GR, IE, IT, LU, MC, NL, PT, SE), OAPm^ (BF, BJ, CF, CG, CI. 
CM, GA, GN, GW, ML, MR, NE, SN, TD. TG), ARIPQiRpfP (GH, 
GM, KE, LS, MW. SD, SL, SZ, TZ, UG. ZW), ^—7 ^^T^ff 
(AM. AZ, BY, KG, KZ, MD, RU. TJ. TM) 



(54)Titlc: NOVEL METHOD FOR MANUFACTURING TRICYCLIC AMINO ALCOHOL DERIVATIVES 
(S4)5SWO^«^ H^ttT ^ y T/V=i -/W^«»<;)ff^iSlifi*ffi 




(b) 



(57) Abstract ^ „ 

A method for manufacturing compounds represented by general formula (1) and bemg useful m the treatment and prevention ot 
diabetes, obesity, hyperlipemia, and so on; and intermediates useful for the method which makes it possible to manufacture the compounds 
by an easy inexpensive, practical and short production process excellent in industrial workability: wherein R is lower alkyl or benzyl; *1 
represents an asymmetric carbon atom; R^ is hydrogen, halogeno or hydroxyl; and A is a substituent represented by general formula (a) or 
(b): wherein X is NH, O or S; R^ is hydrogen, hydroxyl. amino or acetylamino; and *2 represents an asymmetric carbon atom when R is not 
hydrogen. 
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( 1 ) (D<t^^tm'hti?>o 

-m^ (4) (Dit^miti^^it^^-^^^^^ m^it. ^-^y (a. 

A. Larsen) i^V /i'^iy-fJi^ y^XhU-(J. 

Med. Chem) 10^. 4 6 2S. 19 6 1 ^^6\^-Uti (C. Ka 

i s e r) i^i'-^^l^ ^T'^fiyi-Ji^ ^^Xh>J- (J. Med. 

Chem) 7^. 4 1 9 7 4 f^) J: 0^^t?# 6o 

-US^ (3) (Dit%%\t. ±M-m.^ (4) cDfk^i^tr. (1 2) © 

^k'&'^^Rir^^-^'Scitt-j^^jiKif-c^So (1 2) oit^^omm\t 
. -^xC (4) ©fk-^iatw^fLT. ii^o. ^72m.^m^)mmtm7r^^n^o 

tzitmm^mfr<^mx^^o zf^nythxu. h^):r.i-jiriy. n. n- 
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wo 00/58287 
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(#M¥9 - 2 4 9 6 2 3^^iilgtc|fi^cD:^^{i«fc«9^gc) ^im^R* 
;u^;KbRC£:{::4oV^T{±, OXT^Uf^h K©«a{i> -85^ (1 2) ©fk-^ 
i\ 2) (Dit^^ 1 g$,/cO> ii^ 1 OT^lS 1 0 Om 1 SKt^^^)^^ tl^o 

^^n^o ^^mmmo^mMtvx\t. -ss^ (12) (D^t-^m^ico^r:. m 

o m-^. 'J^M^moA' -OHtl. 2-':^^atx^>i:^R)S^-ti::7'DA 
tt:^^fig-li:b36. ^^fiT^y (NH2 -R* ) (R* A^SS^-O i^^l^*®^^ 

A* -0H<!:1. 2 -i^y'^"^^^ y ^^^U^. M-^i^^W 

-S^:/a^x:S' XiA' - OH(r*f bT 3 T^M 1 5 fg^r^l/iseffl-r ^ C t ^ b 
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.A' -OHl g$>tcO. mn^n^l 0 Om ie^7;)^<5»J^^^^o 

7-nAi*tNH2 -R* tcOSlSli. 6 0 "C- 1 0 

(2) (Dit^mt. (3) (D{t^<^^. ii^ftl©il7C^r>J(Cj; 

ati. -fig^ (3) ©{b-^^tr^rt-c. ii^i7!>s3^^^ugs»^T^$n^c 

-asit (3) oit^^i ghtzKf. mnin^^m\mm<Dy-hy^v'^y'yy 
- 2 0-5 o'c. ittc. o'C'-'•M^^mm'cmmir^ztf}<u1^iy<^ m^it 

^/c. -m^ (2) {c*>»^;5>*i (rMb-r. Ri/ciisoi^t^nTi-cD^^^ 
'i^w^w^o t-r^m^i^it. ^moium m^i^. M^m^. chem. Ph 

arm. . Bull.. 4 3^. 7 4 8 H> 1 9 9 5^> J. 0 

rg. Chem. . 5 9^. 3 0 6 4 - 3 0 7 61:. 1 9 9 4 r^^^^^^O 
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7r:SnCt!$>0> [Ru I ( (S) -B INAP) ( p - c y m e n e ) ] * I" 
(Diji-^y^Jl^y'^^yj^-B INAF (2. 2' -tX- (i^y ^:=.J[^t^^y ^ 

^fc. ffll^^i^ga#i^ : wo 9 7/2 0 7 8 9 4ii}^s 9 - 15 7 19 

o^viii m(Dm^^mxho. xuii^m. y^a^^m^^ tDirn^iyji^m. b 
mLx^xi^^o mmmtvxii. ^^ici¥b<(i. ^f-^K x^-^k yah-;k 

i-yotf;k t-zr^)i. ^•:ri-Jvm<DT)\^^ 

)Vm. i/^D:/nbVk i/!7D:rf-;K i/^^n^>^>'k i/^o^^i/;!/^©^' 

[ (R. R) -N- (P- b^^xyx^u^^^^u) - 1. 2-':^7x-^Ux^U> 
i^T^y] ^y^yjiT-^o^^W. i (R. R) -N- (p - h>'ux>x;u^^ 
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|- (i^ R)-_N- (o- - 1 . 2-i^7x^;i/x^u 

y'JTXy^ (p-i/y >) >'l/7^^'^^^<*- [ (R. R) -N- 

( (R. R) -N - ^ ^ 1 . 2 - 7 x ^;Uxf- U 

>s;Ti» (p-i/y » >'U7^^'^^Ai|i*:. ( (R. R) -N--^>^i>^^l' 

. [(R. R) -N- (p-:7;i.:*-a^>-tf>x;u;h^;i') -1. 2--:^7x^ 

;Ui5-l.>i;T^ >] (p-->^» ^U-r^'^^i^i^^^ ( (R- R) -N- h U 

7;u^ay3^y;^;u^^^>'U- 1. 2-s^-7x^;i.xf-ix>s;T^ » (p-->/ 

» ;U5^::.H7A^i$:. C (R. R) "N- (p - y h4^i^-<yif >X;U^t.^^O 
-1, 2 - v>:7x-;l/Xf-U>>^T ^ >] (p-i/y » -'Uf^-'^-^-^i*- 
R. R) -N-y3^VX;l/:i->^>'l'- 1. 2-':^7x-;Uif-b>i^T^» 

^u>;i/T--t;A^i*. C (R. R) -N- (p - h;uaL>x;u^^->'l^) -i. 
2-i^:7x^;uxf-uy>^T^ y] y ->f-p >>'U7^-t7 tFUF- [( 

R. R) -N- (p- h;ux>x;i''^^-'i') -1. 2-i^7xr-;Uxf-U'>-:^T 
^ >] ^>-tf>;U-r-'t;Alt{*:. t KU K- C (R. R) -N- (p- h^l^xy 
- i\ 2--:^-7x-;Ui5^u>^T^>] (p -s^^ » ^I't-xo 
/.^i*. b KU K- C (R. R) -N- (o- h^uxyx;u^^->'i') -1.2- 
i^7ix;uxf-u>i?T^ >] (p-i/y » ;^7-xt;A^^*> tK'JF-[( 
R. R) -N- (2-^i/f•^^:^^^^— ''I') -1- 2-t^7xx;bx^U>i^ 
T^>] (p-'>/» ^Ux-'^^A^f*:. hK'J K- ( (R. R) -N-^i'V 
x;u^>x;u-i. 2--:^-7xx;i.x^u>-:;t = » (p - » ;uf--'t; a 
hKUK- ( (R. R) -N--^>-t'>x;U;}-v-;U- 1. 2-':^:7xx;t. 
xf-l/>i^Ti » (p-->^» ;Wf--'^A^i4:> t KU K- [ (R. R) - 
N- (p-7;u^t3^>-tr>x;U'-^^;l/) -l. 2-i^7xx;bi^u>i<?T ^ 
>] (p-v'^y) ;Uxxr!7A^f*:. tKU K- ( (R. R) -N-hU7;l^:*- 
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2--i^7x-;ux^i-:/i^Ti>] (p - i/;* » ^uf-^t^ A^i^. 
hKUF-((R. R) -N-y r5'vx;u4-.-;u- 1. 2 - x-;i.xi- u y 
i?Ti » yi/^uy^U-r-'t;A^i*:> t K'J K- [ (R. R) "N- (p-> 

':7A^«:. :?DD- C (R. R> -N- (P- ^>'^^>^^^'^-— -1.2- 

i^7xr-;U:i:.f-b>-:^T^ i^OD- [ (R. R) 

-N- (p- h^Uivx^u+^-^u) - I. 2-v^ys.^JiaLi-\.y9riy[ ( 

p_i.yy) ;Ux^r:;A^tt:. ^na- [ (R. R) -N- (o-h^U^VX^b 
2-i^:7x->'I^J^^^>^'5'' ^-^^ (p-->y » ;i,f-^'^A^ 
i7aa- [ (R. R) -N- ( 2 - ^ V^^'l'^i"— " !• 2"^^^ 

) _N-y ^>x;u4-.^;u- 1. 2-':^7x^;uxf-i.>s^T= » (p-->^ 

» ;Ux::^'t7A^i*:. a a - ( (R. R) -N--^>-tf VX^U^-^^^U- 1 . 2 
R. R) -N- (p-7;U^n-;>-tr>X;U:f.-;0 -1. 2->^7x::.;bxf 

lyyi^riyl (p-i^y» ^UT^-'t^ A^i*. ^on- ( (R. R) -N- h 

U7;b:^-ny^>X;U:^^;l'-l. 2-i?:7x:^;UXf^b>i^T^ V) ( P " '> 
y » ;l.x-'!7A^{*:. ^na- [ (R, R) -N- (p-^ \^^i/^y-ifyX 

^aa- ( (R. R) -N- ^ >x;U;}-^^^U- 1 . 2 - x 
U>i;T$ » y-^/^l.y^l/T^-'^^^t*^ ^ao- [ (R, R) -N- (p- 

f^AmP^tLXii. [Rh (nbd) 2 ] C 10« nbdii. y^U'-K^I^ 

M^t^o ) ^ [Rh (nbd) C n 2 ^> [Rh (cod) CI 
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^>nTl^-2>o ^tz. ^^jv^^y^y X yWLU^tLXit. m^it. (2R. sr) 

-2. 3-t-X (i^^x^^U^^X-?^^) -t"->:?a [2. 2. n^^/K-B 

-x> CBSISs; (R. R) -NORPHOSD . (R) -5. 5' - ^ 

-4. 4' . 6, 6' --r b^^f-^U- 2 -t?7x^;l'5f^X7'f y- 2' -i^i^ 

^n^4=-i/;i';i-sX7^y- 1. r -\iys.^;i mm-, (r)-moc-bi 

MOP) . (R) -5. 5' -i^/ h^'>-4. 4- . 6. 6' -^h^^f-^l^ 

-2. 2* -ex -1' 1' 

(R) -Cy-B IMOFD . (2S. 3S) - 1. 4-h"X [tfX (4- 

t^,j^y)_2. 3->r^>i?^-/l, CBSia^ ; (S. S)-MOD-DIOPD 
(2S, 3S)-1. 4 -HX (S^7x-;l/Ji-xX7^ y) - 2. 3-(0- 
^-vyat-UT^y) -2. 3 -7'3^>S^:t->'l' CBSITv ; (S, S)-D10PD 

(2S. 3 S) - 1 --^7 x^;U5f^X7 >f y - 4 - v^i^^'D^4^'>>'^''i"^^"^ 
y-2, 3- (O-'rVT^nh-Uf^V) - 2, s-y'^yi^-t-^i^ m^: (S 
, S) -D I OCP) . (R) - 1 -[ (S) - r . 2-ex (i?7x^;U4-. 
xy^J) 7xD-t?::i;M i3^y--'i' CBSI^; (R) - (S) -BPPFOH:i 

(S)-l-[ (S)-r. 2- ex (>^'7x-;U'^X7>f y) 7xa-bJ^ 
;H CfflSl^s : ( S ) - ( S ) - B P P F 0 HD . (IS. 2S) - 1 

-':;7xr:;i.;}.x7^y-2- (i^7x-;u:f.x7^y y^^^O -^^a^v^y 

mm: (S. S)-PPCP). (IR. 2R) - 1 -i^•>^'°^+•>^^'t^X 
- (i;7x-;uj^X7>f y yf-;u) iy^a^>:^> CDSI^ ; (R. R 

) -CP CP) *-<fw^$nSo 

-5 c n e> cD^^fi7u*<$? * b < iitf -r ^ - ^ ^5iii vxm:Kmm-r 6ztt< 

[Rh (cod) Cl] 2 codli. >>^o:t^:5'- 1. 5- 

i^zcy^M^ir^o 1 oni?^l.mi^t. ^(16) 



2 7 



• 



# 



PCT/JPOO/01696 



WO 00/58287 





(16) 



( 1 7) 



Cy2P\ 



Cy2R%.„ 





(17) 



H 



H 



BPt.. — fiS5»:(3) (Dit^mommi^^. Htjifi(^ni^'t7 Aiti* [Rh (cod) 

C 1 ] 2 ^ ( 1 6 ) ^tzit^ (17) cDi^-rn;!>>o+^;Uj^x:7 >f ym^^ 

<d#set. 7K^-ea7c-r-5c: t(cj:oi#^n'5o cn^cDSisii^s:!!^ cpsr^iStt* 

. Chem. Pharm. Bull.. 43^. 748 1995^)C«feo 
xn^UJ:\^^o m^U. [Rh (cod) CI] 2 +^ ^l^^^x:? ^ >BB^^ 

(16) *Ji;D'iMS7:?-'=>ifflS3^n^MI«Offl£T. (3) ©fb-^*^ ('Ir h 
o^m^^. 7mxM7bir^z.tiz^io. ift^mno-^^ (2) ©fb 

(T 5 y t;U=3-;U) ^Ixfff 'SCbTi-^-e^-So (16) ^tzU^ 

(17) cD+^^U'l-^X^-f ^'@St4-?tbT(±> ^^a7cLTfl!?»-r'5e6*J'^*-^R 
f*:T-fe'S^'^{Cli. (2R, 4 R ) ^ ^U^h^X 7 ^ ^ieia^^fflV^-S CI 

^ bl^o [Rh (cod) CI] 2 ©^Jn*(i. y J >Mt^(C^LTii^ 

1 o:^^5'CD 1 ^^•;u7!?N«a) 1 0^0 1 ( 1 6) (D^v Jit^xy ^ >@eii 

^©^fiPSIi. R h test bT®^ 2 . 6^^>'UglgA^0»J*^n'5o ^StLTIi 
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. m^it. h;uji>. i^xf->H/x-7^;K f-h7tKD77>. 1. 

-iJs^ (4) xm^n^it^^t-^^^ (14) ©{b'^i^^^i'^^^ 
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-1©^ (4) (Dit^mt-fSL^ (14) (D^t^mt^i^^-r^i^^^^'Ci^^ 
±monmm\ {r*>tt-s. (4) axt^^t-^^ ( 1 2) o<t^^t(D 
&mtmm<D^i^'cnfio:itfj<-n'^^o u^. (4) t-m^ (i 2) 

-1^5?: (4) cofk-^iat-ass: (14) (Dit^<^t(D^^izxm'^^ti^ 

(5) cD<b-^1^ii. -asst; (6) ©<t^<I^J©«!im«l!l<Z57jcm« (-^* 

w^^-^trti. -liss?: (6) (Dit^mzMLx. iT}m \ o Ji^m^o^^it 

ztijmt\>\^-o T^m^mi^tbxit. i, 2-i^9cu:t.^y. m^itmmm 
ij^mf^n. 9^aa / ^yi}<utL\^mtLxm7F^n^o i^mnmi^(omm 
mthxit. (6) oit^^i gfe/co. mniTjmi omimmi^m^^ 
^n-5o commit. -3 0^1 0 o-c. mz. o-c^5 ovm&xmm 
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«d 1 ghfc^. ii^ 1 7!iM 10ml MS^^^^^tl^o dOSCc^ti. - 2 

•fei/X ^U'^T^-fy^ :}t'J (O r g Syn Coll Vol) 4^ 

7 5 3H> 1 9 6 3^) l^y^a YymWkLtzm. A' -OH t^i^^-tirt feS 

m^it. 2 -y:5^y T- h5 h Ka7^ >> N. N - / ^>'t/^>^^^7 ^ K. 
;l,:}-.>i?xx5^;H g^./c<9s 1 7!>M 1 Om 1 gS*-<0'i^^tl'5o 

iis 0 - 1 5 0 "c. 1 0 0 vm&xnmir^ zti}mtb<. 

it^ 3 7!iS 1 OI^P^SEC^-tir'S- bl>o 

#T{C*Jl.^T. -aS^ (5) CDffc-^i^C. 17!fM5^^;I/©A' -0H^Si:5$ 
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$<B,{i. (3) -e^^n-5^hT^^^{i> -asx?; (6) -c^^na<fc 

> U - (JOC) 5 0^. 3 0 9 5 S. 1 9 8 5 ^) (liBm©:6i 

^uxf-;^;}-^x:7^ >l|0 3fii!l®W«l'J v-ft^l^it i^x^^^ur •/v^:^? 
(DEAD). N. N. N' . N' - r- V v / J\^r '/ ti 
^U-^K(TMAD). 1. 1 - (Ty-:;^;u>i-'-^i') (ADDP 
) ^ yr J /^uyh')-fi-^\^t^^^^yy (CMBP) . t/ry y f-i^ > b '>i ^ 
i^jit^^^^^y (CMMP) ^©T•/<^:-&iB^^^^^li^^x.-}-^5:^7&^'iilS^^n^ 

ffl*i:U-C{±. (6) (D<t^^\ ghfdO. ITjmi Omim^iJmTT^^ 

nso zcDKmt. ii^o^i 0 »*u<iio-c^5 o-c^s. 

h < {i^fi- 5 0 'cmm-cmm-r^ z t-hmi^ b < s m^\t. 3 Jbs 1 0 i^r^g 
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A' -0H{±. #ifl¥9 - 2 4 9 6 2 3^^$8 (ffll^^M^I^ : WO 9 1/ 
2 5 3 1 l^^fS) fcJ:0^fflm4:^ga#fl=;W0 9 9/0 1 4 3 I'i^iHr^m^nT 

cu^m 3 ) 

— (2) (D^t^mit. i^T(D:^mi^Ji^^r^m^-r^ctt<-c^^o bp 

_La!®— aSiC (5) ©ffc'^!^®*''l/'J^'->'l'^^S7cbT> — (7) (D<t 
— (5) ©{l:'^'{^)©Ji7t;SC&. mi^lS^^jSTtSC&ti. (3) ® 
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iK^ (8) (Dit^f&^^n^o mi-x. ( i) it-iis^t; (8) ^® i 

^ZiZm-oX. A' -OHt(Dm^S,m^^X. -flS^ (2) CDit^^'^M'^X 

(ii) m-^^ (8) ©<b^<^^A* -OH^7t®Sl^-&ti6> 
^ (2) (Dit^^^MnX^^o 

— SSSC (6) ©fk'&iBO^ilTcMES (.■m^\f^^7&7tmi"') \u (3) 

(7) (Dit^m\t. (8) ©fk'&i^© 1 m7Ki?*€-. ±ia (S^ 

(2) ©{b'^i^t^i'SXgtriJi^Tli. ±E (Sit&2) -e^-i/cii 
0. -iisst (8) ©ib-^'^tA- -OH^. 3ii©wmu yfb'^'^tT'/fb^'© 
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-^5?; (6) (Dit-k^. -tSxC (8) ©{fc^i^l^liie^^bfetSS^ji^^Sir-l^-r, 
-11^^ (4) Oit'k^t. (13) (Dit^<^^i^^^^^ n 

1) (Dit^^^n. m^^ri3)i^^^^)\^m^M7t'r^:^tiz^io. -asxC (i o) 

-fSt^ (11) o<k^'^ti. (4) ©fb'&'^tw. -ilS^ (1 3) o-fb 

^m^Vfm^^^ztr^xy)MnT^zti}<x^^o -as^ (i 3) oft^^® 

Miii. (4) ©{t^^^tr^bT. il^l7!,M5<g^^l^gS*^^i^^n 
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1 Ol^raSC5^Hi:6Ci:*<i?$bl^o 

-m^ (i 3) (Dit^mtLXii. B' ^XtfB' ij<^mw.^-vib^<t^^ 

(3) (Dit^m^^-f)St^ (2) ©fb'&«^^'&filcb/w±E (S8itj*l 

(1 0) ©{b'&isioT ^ yso^siSR'' izx^^mu. {^m<^:^m 
-^{Ki. -f^^ (1 0) oit^miz^ mm&M(D^tET. ii^mi^- 1 -^-f-^i^ 

^fb^U'!?^. mmi-h^)^i^. mmti^)^j^. ^mjmi'hv^i^mf}^^^^ 

bTli. -11$^ ( 1 0) or ^ y T;i/=3-;i/ • m^iMl gfe/^^. it's: i T^M i 

Kjjc^f ^ c t*^-e$. -is^ (1) (D<t^'^^Mni-^^ti)<x^^o 

( 1 8) ©-SB-e^-5-«s^ ( 1 i) oit^^^ ^u^-m^ (19) ©-gp 
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^ ( 5 ) . ( 6 ) J;0' ( 1 1 ) cD<b-^1^^^:b-ti:/cTie-ag^ (18) 



^(18) (Di\:^mm^m<S:^-c^-om^b^^<t^m-c;^^o 

^fc^©jfe®^tF* ti^4'F^<*<t LTfi. tn^(D-^^^ (7) , (8) fcJ;^' 
(10) cD{k'&!^^'^:b-lt/cTia-l355t: (19) 




(18) 




OH 



(19) 
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^^Hft-e^^o ^siJa^BiJfii. mmtmrn. &tLnmmTJi:=i-)i' mx.i^. 
) 0. ±^^^it:^j* ( 1 ~ 5 ) cDX@-et#'^>n^4'ra<*T i y T;ua-yu (2 

). (7)> (8)> (9). ( 1 0) cD^P^Ttf oTfeSl^o ^t^Ste^^l^ 

^^HjciJlt-S-I^S^ ( 1 ) s (2)> (3). (5). (6). (7), 
(8). (9). (10). (11). ( 1 8) ( 1 9) ©fb-^'BDOigc: 

i^7&^#{wi?* bl>o -USS; ( 1 ) . (2). (3). (5). (6). (7). 
(8). (9). (10). (11). il isJ^V^ il 2) (D^t^m^'h^ 
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mmm 

MM^o'^ h :7 ^ - (TL C) {i> P r e c o a t e d s i 1 
ica gel 6 0 F 2 5 4 (M e r c kttSS) ^Mffl L/co □ a 
: y -;U ( 1 : 0 — 4 : 1 ) > ^an^-^JlA : T-t h > ( 1 : 0 ~ 1 0 : 1 
) > ttz{tn-^^'*)-y : (1 : 0— 1 : 10) CJ:*5glfl^> UV 

( 2 5 4 nm) Pl^f. ->t KU J: ^Sfe{C J; OB^^Xfco TLC©R f Ht 
JiittlllT^ VOfit^^-To ti'yU'pu'^ hr^y-i-li. silica gel 
60 (230~400y>y->^;Merc kttW ^^ffl bfco »^5^^1iX 
h;l/ (NMR) ©aH^li. G em i n i - 3 0 0 (FT-NMR. Va r i 
an^tSSf) ^m^^xmmVfzo vx:^^^ hyU(MS)l4JE0L-JMS-S 
X 1 0 2^mv\ i^iSS^ffi^vXX^^' h5A (FAB-MS) (ickOflfl^L 

N-^>>?;U-N- [2- ( 9 H-:^>'l/^<'/->'l'- 2 -'r>'l'^+i» ] 

¥ 9 - 2 4 9 6 2 z^<ik%w\:itmo^-:Bmz^K>^m') (2 O g) ^y->'U ( 

5 0 0 ml) ^>XT;b7=b K (9. 3 8 g) ^j[inx> ^^ST- 1 B^PBim 

#tfco r)v^ynmmrf. mit^^ (i . o o g. fa^Mm^s?) ^tu^tzW: 
>XT;uxtK (1. 8 8g) ^fiox.. #iE©7K^#fflmT. ^^hizsmmmw 
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5. 2 g) tLxmco R f = 0. 6 (^ax3:^.;\yl^ : / ^ J-JU= 10:1) 
. MH* =317 

'H-NMR (DMSO - de . ^ U-f*) :2. 30 (IH, s). 2. 91 
(2H. t. J=5. 8). 3. 79 (2H. s). 4. 11 (2H. t, J = 
5. 8) s 6. 77 (IH. dd. J=8. 5. 2. 2). 6. 96 ( 1 H. d 
. J =2. 2). 7. 10 CIH. m). 7. 20-7. 44 (7 H. m). 7 
. 92-8. 00 (2 H, m). 11. 09 (IH, s) 



] T ^ yom^^^ 

A. 2 - ( 2 -yo^i h^i/) tfJ\^y<'/-^l(D^^ 

2 - h KD4^>^:?7;U/<'/->'b ( 3 0 g. TJl KU >;/5^tfclS) , J^^* U 
(113. 1 g. M^fb^ttS?) &a'l, 2 > (2 1 I m K ^ 
^YkfigtliS?) <0 2--:f^ jy (1 6 5mK W:}tMma:iSl) O^l^'^'SrjiSSiai^ 
-e 2 8 I^W^ b < ffit^ L/co 7K ( 1 0 5 0 m 1) {rStS^^ ^— ^t^^A tif^ 
L. ^fffibfc^^B^itlKU tK (1 L) T'^Jfc^b. ^^{C2-:/d^nV->'1' (2 
5 0ml) ^STME^^t. TOrb-^^^ ( 4 3. 4 3 g) ^fifeg 

<*tUTt#/Co R f = 0. 5 1 (It®?ai^;l' : n-^ + -9->= 1:2) 
■H-NMR (DMSO-ds) : 3. 82-3. 85 (2 H, m)> 4. 36 
-4. 43 (2H, m) > 6. 80 ( 1 H. d d. J = 8. 5. 2. 2)> 6. 
9 9 ( 1 H. d. J = 2. 2) . 7. 11 ( 1 H, m) . 7. 2 9 ( 1 H. m) 
. 7. 42 ( 1 H. d. J=8. 3). 7. 98 ( 1 H. d, J=8. 5). 8 
. 0 0 ( 1 H, d, J= 7. 7) . 11. 1 3 ( 1 H, s) 

B. N-Oi^;U-N- [2- ( 9 H-:^;U^-<'/->'l/- 2 --r^Urt^^i/) 

k.^h:£Mxmz{t^m ( 8 0 g) cD^>>?;uT \y ( 2 7 o m K 

filQttSS) CDM-^i^^I^^g 1 0 0'C-e4 BfPBlJnfiJtfiiL/Co 7k (2. 3L) dStS 



#WJ2 
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5 L) . 2-^n^V->'U (1 L) Vik^U ^WCmS-^W^. U^it^^ ( 
7 6. 5 g) ^l5?t#bfCo R f = 0. 3 3 (it^xf-;l. : n-^+1fV= 1 : 2) 

mmmi 

] T ^ y - 1 - (3 - /^)\yXJU4-^^j\^r ij:> y y > • ^ 

##«»J-e|5Zt#b/iN-'^>>^^b-N- [2- ( 9 H-:^7>'l/^<V'-^l'- 2 
)lit^i/^ ] xf-;UT i>(21. 7g)©f-h^bKni77> (100ml) 

^^ic^ 2 -:/a^- 1 - ( 3 - ;/f•;l'X;^'}-^::^;^T i y ) :7i— y > ( 
7--tr:/(A. A. Larsen) J. Med. Chem. , 10, 462 

( 1 9 6 7 ) \^XKiW'^^nfz.-Jjm^i:-<Omm (l Og) ©-rh^t Kn:75 
y (1 0 Om 1 ) ^?S^}®Tb. ^S-C-Bftltil^tfco M^^S'Jb. ii^ETC 

T-^Vy= \ : 0~5 0 : 1 "T^m) -ClflS-r ^ C t (I J: «5 , U^it^<^^&^ 
igB^H<tLT#fc ( 1 6. 8 0g)oRf = 0. 3 (i^nn.-f.^UA : T-tr h >= 2 
0:1). MH* =529 

'H-NMR (CDCl 3 :i^m^) :2. 99 (3H. s). 3. 65-3. 
80 (2H, m). 4. 46-4. 70 (4 H. m). 5. 03-5. 18 (2 
H. m) . 6. 5 8 ( 1 H. d. J = 8. 8) . 6. 9 2 ( 1 H, s) . 7. 1 
0 (IH, t. J=7. 4). 7. 29 (IH. t, J=7. 4). 7. 41- 
7. 78 (lOH, m) . 7. 91 ( 1 H. d. J=8. 8). 7. 98 (IH 
. d, J =7. 7) . 10. 1 6 (IH. s) > 10. 8 0 (IH. s) . 11 
. 2 0 ( 1 H. s ) 
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] Tl J - I - (4 -^y':^Ji:i-^i/- 3 - y 5^;ux;i/5^^>'i/T i y ) 

##^T']R#b/i:N-0':^->l'-N- [2- C2 H-fJ JW<'/-Jl- 2 - ^ 
Jl^^i/) ] jL^;UTi > (.1 5. 9 g) ©T^h^t Kn7^> ( 1 0 Om 1) 
2-:7'n^-l- (4 3 -/f->'l/::^>'l'*:— -'l^T ^ y 
) y 3.^Jl^:r.S^ J — -byCA. A. Larsen) J. Med. Ch 

em. . 1 0. 4 6 2 ( 1 9 6 7) C i; ^ ?I?^^nyc:^^(Ci: ( 1 0 g 

) ©T^h^t Ko:7^> ( 1 0 om 1 ) ^^^jSTu m&'^—m.mwLtco it 

^ - (^^nn^fwUA : T-tr h y= 1 : 0 — 5 0 : 1 "C^m) T-ffiSJ-r-S CirJCcJ: 
0. «iaYb^'^*efe^H^B^bT?f/:r ( 1 4. 80g)oRf = 0. SC^an 

: T-tr h >= 2 0 : 1) . MH* =635 
'H-NMR (CDCI3) :2. 92 (3H, s). 3. 03 (2H, m). 
3. 87 (2 H. s)s4. 11 (2 H, s).4. 16(2H, m).5. 2 
5(2H, s)s 6. 74-8. 05 (20 H, m). 9. 18 (IH, s). 
11. 0 5 ( 1 H, s) 
ll»J3 

(±) -2- lN-^y9)l-n- [2- 2-^ 
^i/) ] X5^;U] TlJ-\ - (3 -yf-v'UX-^U't^^^UT i y) y x.=.)l:i.^ J 

-fl (iSl^jSl ) ©-^fiJc 

HM^J 1 'efl5f»Ufc2 - [N-0-:^>'l'-N- [2- ( 9 H-:<7;U^<y->'l/ 

- 2--^ Ji^^-y) ] T i y - 1 - (3 - /i-jixJit-^Ji'T i y 

3.=.}\,X.^ J y (1 0 g) y-;U:-rh5tKn7^>(l:3> 200 

m 1 ) mm-^. imi'c^^'^m'ir h 'j t; A ( 1 . 4 4 g. M«<k=^ttis) ^ 0 -c-e 
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. 0 4 g) ^T^-;U7TXtLT?#/co R f = 0. S Z C^^-^y : W^m^^f-^^ 
= 2:1). MH* =531 

'H-NMR (DMSO-d,) :2. 75 (2 H, d. J=6. 1). 2. 9 
1 ( 3 H. s ) s 2.. 9 5-3. 01 ( 2 H> m) . 3 . 8 0 ( 2 H, b r s ) 
. 4. 02-4. 09 (2 H, m). 4. 66-4. 69 (2 H. m). 5. 4 
7(1H, brs)> 6. 73 (IH. dd. J=8. 4, 1. 9). 6. 92 

(IH, d. J=2. 0). 7. 02-7. 45 (7 H, m). 7. 9 3-8. 
0 0 (2H, m) > 11. 0 6 ( 1 H, s) 



(R) -2 - [N-^VS^^U-N- [2- ( 9 H-:<7>'U/N'*/-;U- 2 --r;!/ 
] J:.^;t/] T i y - 1 - (3 - p< ;t/T ^ 7) ^x^n^UJi^^ 

J-J\^ Cm^m 1 ) CD^filc 

[Rh(cod)Cl]2 (87. 4 m fP^MmtfcUl) ( 1 

6) {CialfeCD + 5;l"i-^X7-f >BEte^© ( 2 R, 4R)i*(260. 7mg. S 
±ma^ptfci!») i:. Uliffifl^J 1 (1 g) <i:CDy^y-;U (flJfeaM 

U/c^ffiffiL/c) ( 3 m 1) T;l/3'>#ia^T. h';x^;UT^>(0 

. 0 I ml) ^Sn;t. '^{EcD7KI^^[a^T. ^ST 1 6BfrBm#L/Co Ml±T(r 

m.^mmzx^m-r^z.tizji:io. m^^t-^m ( 7 4 7mg) ^m^<^tLm 

/Co 

HPLC : fiji^l^^ (R(*: : 2 2. 0^(Si*::19. 2^)) 

: CH I RAL PAK AD (^-T -tr^Hk^ttSg ; 4 . 6 mm IDx 
2 5 0 mm) , mm : '^^if >/Ji:5^ / ->'L'=20/8 0. fife^ : 0. 5 m 1 / 



SI2ii^4 
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m i n. ^aiie^S2 5 4 nm. 4 0 'O 

^mm 5 

(±) -2 - [N-^>S>;U-N- [2- i9H-:fyJiy<'/-Jl- 2-^ Jl 
•t^'y) ] JLi-Jl] Y i J - I - (4 -^yi^Jl':t^iy- 3 - / ^ 

^ife#»J2-C^#L/-c2 - [N-^>>?;U-N- [2- ( 9 H-^iz^U^^l/-;!/ 

- 2 ->r;^3^^i/) ] oi^yi.] r w - i - (4 -^>i^jv>t^->- 

:^;b.-}sr.;l/T $ y) -y j y ( i o g) o^:s.^ j : 7^ t Kd7 

■5>(1:3. 200ml) TK^fb^^ 't7^f- {\. 1 9 g. M 

0. 1 N-ii^^)I||»;t, 3 O^^ii^lityco e^t.^T\ SC&Xg^i^-^ffm 

^f^fb-^J^ ( 1 0. 0 3 g) ^T*;l/7y LTlffCo R f = 0. 25 ( 
: it^Ji^;l/= 2:1)^ MH* =637 
•H-NMR (CDCI3) :2. 8-2. 9 (3H. m). 3. 0-3. 5 ( 
2H, m) . 3. 5-3. 8 ( 2 H. m) . 4. 1-4. 6 ( 5 H. m) > 4. 
9-5. 0 (2H. m) . 6. 7-6. 9 (4H, m) . 7. 0-7. 1 (IH 
. m) . 7. 1-7. 5 ( 1 1 H, m) . 7. 5-7. 7 (2H. m) . 7. 8 
-8. 0 (2H, m) . 8. 7-8. 8 ( 1 H. m) 



(R) -2 - [N-^>i^^l/-N- [2- ( 9 H-:«7;U/N-/-;U- 2 -^-^I. 
+ ] xf-;b] TX J - \ - (4 + 3 - / 

[Rh (cod) CI] 2 (70. 4mg. fDjfeM^tfcl?) i:. -^SC ( 1 
6) ©+^;U.-hX7-f >SEte^cZ) (2R. 4R) (2 2 Omg, S±^p°nif:i^ 
) 2- [N-Ai>i;;u-N- C2- ( 9 H - * ;Uv<-/- 2 - ^ ;t,:d-4- S/ 
) ] fXJ-x - (4 3 - ^ f-;ux;t/^.^;i/T ^ y 
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- ^ ^ J -,i,^m^xi^mi^tLfz) (ig) 

HPLC : -fii^l^ra (Ri* : 3 5^ (S«: : 2 5^) ) 

CHIRALCEL 0 J - R (y-f -trMk^«:l3 ; 4 . 6mm I 
Dxi 50mm) . 0. 5 MiSII^ie-^ h U -t? A7jcM/T-fe h 'J ;U 

= 7 5 /2 5. SSii : 0. 5m 1 /m i n. ^ffil^fi 2 5 4 nm> 4 0 "C) 

mmmi 

(±) -2- [N- [2- (9 H-:^>'U^<V'->'l'- 2 --r.'l/^+i^) ] 

y - 1 - (3 -yf-7t/::^;i"t^^;UT ^ y) 7x^;i/x:5'y-^i' (M^^ 

I ) O^WL 

ll»]3TBi#bfi (±) -2- [N- [2- (9H-:i7;l/^<'/--'U-2- 
>f;i/^^-» ] x^;l/] T W - 1 - (3 - y^^bx^l/t^x^l/T^ y) 7xx;i/ 
CI 0 g) ^-r t Ka7^> (1 0 0ml) h :^ ^ J ~ )^ (I 0 

0ml) cD?g^^j0SE{r^pu m.nnm%rx^mit^<y 'J^^ i--^^^^ 

( 1 5 Om 1 ) {w^PU. 0. 1 N-iM^-xrJ^y-^l/^fiDX.igSftSirL/i^. 
«faiL/c^Hl.^®5liiJD?b/io ^SB^B^^ETtrfiPii (4 0°C) ^•^t-acirfCck 
0 . U^it^moim.^ ( 7 . 5 0 g ) ^Sfe^Sfa t LXWf^o R f = 0 . 3 

(^Da;i-x;UA : y3^>'-;l/= 10:1). MH* = 441 
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ZZX'W^btcit^^fr^. (#ifl¥9 - 2 4 9 6 2 Z^iZiU) 015^'^ 

mm^^f^w^mt^^ t~wt^z t^. H p L c (Dmmmii<--^t^ - 1 

(R) -2 - [N- C2- )\yt^iy) ] 

75 y_ 1 - (3-y5^;^x;^;^-^-;^T^y) 7i-;i/x:J'y-;i/ (ISi^S 

1 ) (0^^ 

m^i\:^^(^^B.^ (0. 7 5g) li. «0']4T'l2#L7^c (R) -2 - [ 
N-^>i;;l/-N- [2- i^\{-ti)l^<'J-)V-2-^ )\yt^iy) ] J^^-'l'] 

y ; y _ 1 _ (3 - y^;^x;^^^-;^T u) 7x-;t/x:5'y-;u ( 1 g) 
> ^Bfi^J 7 t tie'' >^glS^I^*-r 5 C <!: (I J: 0 t ^-^o 

ZZlim^hfzit^Ws (#i8¥9 - 2 4 9 6 2 3^4:^?R) 

iim9 

(±) -2 - [N- [2- (9H-:<7;1''<'/->'1'- 2--r>'l^^+i^) 3 xf- 
(4_t KD + i>-3-J)f^-'l'X;l'^v->'t/T5 y) 7i^>'l^X 

^]!i0>j5TMb/c (±) -2 - [N-^>-:^^t/-N- [2- (9H-:^^U 
2-^';l,^4^S/) ] x^;l.] T^y - 1 - (4 -^>i^>'l/:t + ->- 3 
- ^=f-)V7.}\/t^=.)iy IJ) 7xx;i/X:5'y-;L/ (1 0 g) h5 h Kn77 
> (1 0 0ml) t^fi^y-;!/ (1 0 0ml) ©S'&^iiJw^P S^#ffl^ 

^H%^IS5IMbT. f h7h Ka 7^ yt^'i^y -^t'^S^^ii ( 1 : 1) "C' 
^5fe^b/c, i^H^H^y^'y -^K 1 5 0ml) {C^i^U 0. iN-lMif 

L/^o ^SB^H^ffiTicM (4 o'c) nm^^tr^^^^ m^it^wmm^ 
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(6. Q 6 g) ^&^i^^Bt\.Xmco Rf = 0. 3 (i7D^;^;^A : >:5'y- 
;^= 1 0 : 1)\ MH* = 4 9 3 

zz'cm^bf^'it^^*\ M mm¥9- 24952 3^<^m (j^tmz 
mmm 1 0 

(R) -2- CN- [2- (%H-tiJl^<'/-}V-2--(Jlt^iy) ] 

(4-h Ko^iy- 3 - ^tf-^l/X^L'-t^^-'l/T iJ) yx^A^:^ 

^Effc-&«0©^S?i^ (0. 7 Og) (i. ^M0>J6-effiJ#U/c (R) -2 - [ 
N-^>i^^l/-N- [2- (9H-*>'U^<'/->'I/- 2->r;L':t+'» ] 
y5y_l_ (4_A::^-:;;i,:i-+->-3-y^;t'X;l/tv::^.'l/T^y) 7x::i;bx 

^^y-;!/ (ig) tf-^. mmm'i tmmo:>Km^mtm^'mm^^i:t^zt 

CC-Cl5l#t/cfb^t)7&^ 4!^^ (#§a^9 - 2 4 9 6 2 3 ^^i^^R) 

^il^fJi 1 

2 _ [N-'Ot^-'l'-N- ( 2 - t Ka + '>xf-;l/) ] TIJ - \ - [ 3 - 

2_7'D^- 1 - [3- (N-^>•:^^^-N-y5^;^x;^5^x;^T ^ y) ] 7i 

x;l/x37 J y (1 og) ©f-h7tKn77> (1 00ml) ^?^^?STt. ^ 

x:^y-;l/-CSi^Hlt-r'5::t{rJ:0. SiSfk^'i ( 1 1. 8 4 g) ^^^m^st 
LXm^o Rf = 0. 2 : i^ifx5^;l/= 1 : 1) , MH* = 4 5 4 
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'H-NMR (DMSO-de ) : 1 . 9 6 - 2 . 2 4 ( 2 H. m) . 2 . 5 6 
-2. 63 (2H. m) . 3. 07 ( 3 H. s). 3. 45 (2H, s) , 3. 
5 9 (IH. d, J=l 1. 2) . 4. 0 8 (IH, d, J=l 1. 2) . 4. 
8 3 (2H. s) > 7. 16-7. 4 4 ( 1 4 H. m) 

mmm 1 2 

2 _ [N-^>>>^l/-N- (2 - yo^xf-;l/) ] [3 - (N 

] Yiy - \ - [3 - m-Kyi^)U-N- ^ >') 3 

;bX:J' y > ( 1 0 g) Oi^^o^ / > ( 1 5 0 m 1 ) 0 'CC^^^P Us H 

^■fb'J y(Di^9na $ry^t{^ (110. 5mK T;l/ F U 7 f-ttIS ( 1 M) ) 

^i?m(10. 5 4g) «rafe^B«Bi:t-C#/Co Rf = 0. 8 2 (-^4^-ti-> : 
i?xf-;U= 3 : 1) . M* = 5 1 5 

'H-NMR (DMSO-d« ) : 3. 0-3. 5 ( 7 H. m) , 3. 5-4. 

5 (4H, m) . 4. 8-5. 0 ( 2 H. m) ^ 7. 1-8. 0 ( 1 4 H. m) 

mmm 1 3 

2_ [N-^>-:^;l'-N- [2- iQH-tiJ\^^<'/'-J\^-2'-( J^t^y) 
] x^;i/] riJ-\- [3- (N-^>i^''^-N-/f•>'^:^''^'t^-''^7 u) 
] 7xx;l/X:S'y> (liliiS2) O^filc 

IIM01J1 2-eiXf#b/c2- [N-^>i^>'t/-N- (2-:/o^x^;l/) ] T 

;y_i_ [3- (^]-^>>?;^-N-/f•>'^:^>'^*->'^7 ^ y) ] 7x^>'ux 

y > • :i:<fe;7ic^i?ig (1 Og) t2-t¥o^^ytiJW<V-Jl (4. 6 1 g. 
T;PK'J vtitW ©> tK (5 0ml) tf-b^ t Kd77> ( 1 5 Om 1) IS 

^mmi^. 2N-7KS^^k:^^'i'^^-^*^^S (1 6. am i ) i o-ct-ub^. 
gja-e2wmfi^b/co mBTizm^mu nmvjixy (2oomi) 
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oT'^aj) mnr^^itiz^i). m^it^m o. 3 2g) ^mmtLxm 

fco R f : 0. 3 (T-t? h> : h;l/X>= 1:30). MH* =619 

•H-NMR (DMSO-ds : Mig) : 3. 1 2 ( 3 H, s) . 3. 7 2 ( 
2H. br). 4. 4 6 - 4. 6 8 ( 4 H. m) . 4. 95 ( 2 H, s). 5. 
12 (2 H. br). 6. 52 (IH. d, J=7. 7). .6. 95 (IH. d 
. J=l. 9). 7. 11 (IH. t. J=7. 7). 7. 16-7. 34 ( 
6H. m) , 7. 4 0 - 7. 5 0 ( 4 H. m) . 7. 54 ( 1 H. t. J = 8. 
2). 7. 66-7. 78 (3 H, m), 7. 83 (IH. d. J = 7. 7). 
7. 85 (IH, d. J= 8. 5 ). 7. 9 5 - 8. 0 2 ( 2 H. m) . 10. 
79(1H. br). 11. 23(1H, br) 

mmm \ 4 

] 7x-;t/x3^y> (|!titS2) cD-^fiSc 

mmmi irmnLtz2- [N-^yi^Jl^-N- (2-t Ka + i/xf-;!/) 

1 y ; y _ 1 _ [ 3 _ (N-'Oi^ytz-N- y f->'l';^>'l"^x;i/T i y ) ] 7 xx 
)lx.^ jy (1 Og) > 2-\i^\2i^l'ii)\,^<'J-')\^ (6. 0 7g) . h'Jn- 
7-f-;U:f^X7^ > (6. 7 1 g> m^«M) OT^h^t Ko7^> (2 0 0 
mO^jSCl. 1. r - (T'/i^;^7;U4tx;i.) :;t:'^>J ^> (8. 3 6 g. ^ 

;UXV=0 : 1-1 : 4 0-e^aS) T'ffilJl-r S C t 0 . ^Efk-^*^ (10. 

2 4 g) ^mW^hX^-xmzo 
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mmm 1 5 

(±) -2 - [N- [2- (9H-iJ^l^<'/-J\^- 2-^ ] ^f- 

2) 

btcit^m (5 g) ^^'h. mmt^wmki^ (3. 7 7 g) ^sfe^^HttT 

ZZ.X'Mnbf^it^W. (Zi^ (#M¥9-2 4 9 6 2.3^42^^) Ol^mi^ 

mmm 1 e 

(±) - 2 - [N-^>-:^^l^-N- ( 2 -7*D^x5^;U) ] T i y - 1 - [ 

HMfiajl 2T'SJ?lt/c2- [N-Oi^>'L'-N- ( 2 -7*0 txf-;l/) ] T 
> • ^itTi^mmiM. ( l O g) ©y 3^ y --'l^ ( S O O m l ) ^^KJ;. 7Km{i:'t^ 

•t/^-^h'j'!7A (1. 2 7g. MMit^itm ^o'crm^. numvsmmm 
#byc„ sM(i7jc (5 om 1) to. iN-mm 0ml) ^mma^. 3 

^^^B-r^ZtiZ^i)^ WM<t^^<D^miM. (8. 8 2g) ^afe^H^etLT^/;: 
o Rf = 0. 4 C-^+if^ :Mxf-;i/=2 : 1) . MH* = 5 18 

mmm 1 7 

(R) - 2 - [N-^>i^7l/-N- (2-7*D^x5^;l/) ] 7 i J - I - [ 
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WMit^moimm ( 8 6 4mg) lis mmm\ c^ft 

7mmik. i g) mmmAizmtrmbxTimLtzo 

'H-NMR (CDCI3) :2. 39-2. 48 (IH. m)> 2. 66-2 
. 71 (IH. m) > 2. 8 5 - 2. 9 4 ( 1 H. m) . 2. 92 ( 3 H. s) 
, 2. 9 9 - 3. 0 8 (IH. m) . 3. 40 (2H. t. d = 6. 4)^ 3. 
5 8 (IH. d. J=l 3. 4) . 3. 8 4 ( 1 H. s) . 3. 8 8 ( 1 H. d 
, J=13. 4). 4. 59 (IH. dd. J=3. 3. 10. l)s 4. 82 

(2H, s) . 7. 1 2 - 7. 3 9 ( 1 4 H. m) 

mmm 1 8 

(±) -2 - [N-^>-:?^l/-N- [2- (9K-tiJW<'/-J\^- 2--( 
t^i/) ] 7lJ-\ - [3- W-<y'J)\^-n- 

mmmi e-cMt^c (±) -2 - [N-^>i?>'i'-N- (2-:/atxf- 

] T ^ y - 1 - [3 - (N-^>i^>'l/-N-;'f->'l'X;I/4t^AT ^ J) ] 7 
x:::;Ux3^y-;l/-iMi?JM ( 1 0 g) t 2-b Ko + ->:<7;U/<V->'l/ (4. 9 6 
g) (D. tK (50ml) i:-rh^hKo7^> (1 50inl) ©S-^^^SC:. 2 
l^-imiti- h 'J 0 A7jcM (45. lml)^-10 •C'efiPx.. ^fit' 2 B^f^ 
m^-r-So METJiM^Sib. ^^^h^UiV ( 2 0 0ml) tr^lPb/co 
WM^2N-7K^{b:^ h U 7 A7K^?^-C 4 0, ?J;t.^-eiafn6^7]cT 1 H^rf b 

iiyU:;u^V^y7 (T-fe h> : h;Ux>=0 : 1-1 : 2 OT^ti}) "e 
IfSSI-rSCltirJci). (6. 2 2g) ^^^k^tLxm^o Rf : O 

. 3 (T-tr yy : h;l/X>= 1 : 2 0) 
^S|{?>J 1 9 

(±) -2 - [N- [2- (9H-:^;l'^^"/-7l/- 2-'1'7l/:r + i/) ] xf- 
;H 71J -\ - ii- J^1-)\^X)lt^=.)\yy i J) 7xx;i/xj?y-;i/ (I2ii^ 
3) 

mmt^^omt^ (3. 7 5 g) li. ^ss^ii 1 sT^ift/c (±) - 2 - 
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;Ux^ (5 g) iJ^i. mmmi t^^OKm^Wi^Vt^'^Bm'^^^i:t 6 
CCT'«J#tf;'ft:-^'^A^. (#M¥9 - 2 4 9 6 2 3^^^^) 

mmm 2 0 

(±) - 2 - [N-^>i^^l'-N- ( 2 - t Fa^->xf-;t/) ] Ti ^ - \ 
;l'X:5^ y y ( 1 0 g) ©x^y --'l' :xh7hKD7^>(l :3. 232ml 

)mm{z. Ti^mitt^^mi-h^)^^ (i. 6 7g. MSft^^^tts^) ^o-c-mnx. 

#bn^c^B"B^MET(c|?;^-r5ct(iJ;0, WMit^^ (10. o 6 g) 
fei^8%tbT#yco Rf = 0. 2 : Wx^;b= 1 : 1). MH* = 

4 5 6 

•H-NMR (CDCla ) : 2. 5 5 ( 1 H. d d. J=l 3. 5. 9. 3) 
.2. 6 1-2. 7 1 (2H. m) . 2. 7 6 - 2. 8 6 ( 1 H, m) . 2. 9 
1 (3H, s) . 3. 5 4 - 3. 7 2 ( 3 H. m) . 3. 83 ( 1 H. d, J = 
13. 5) . 4. 6 1 (IH. dd. J=9. 3. 3. 9) , 4. 8 2 (2H. 
s). 7. 10-7. 37 (14 H. m) 

mmm 2 1 

(±) -2- [N-^>v^^l'-N- [2- (9H-:<7;t//<7-.'l'-2->f;i/ 
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^lrl^J2 Ot?^»U/c (±) - 2 - [N-^>i?^^-N- (2- t Kd + -> 

xf-;u) ] rij-i- [3- (N-^>•:^^^-N-;<f•>'^x>'^t^^^^T ^ y) 
] 7x->'i'x:5^y-;t. (1 Og) , 2-h Kn:t->>:«7;l/^<'/-;K4. 0 3 g) 
. n-:?'5^>'U'^:^7>f > (4. 4 5 g) ®x h^h Kd77> (2 0 Om 1 

) ^r^ii. 1. r - (.r'/9t)V7i(:z.)i) i?f^'Ji^> (5. 5 5g) ^Jnx. 

^St^->U^^*>'b^^Ai'ovhi7'^7^- (T-tr h> : h;l/xy=0 : 1~1 
: 2 O-e^Hi) ■eifSf'SCifrctOs ^E^b-^i^ (9. 5,4 g) ^ift<^«l^<i: L 

^Jfifi^J 2 2 

(±) - 2 - [N-^>>^>'l'-N- (2-^D^xl^^l^) ] riJ-\ - C 

mmm2 orMnuc(i±) -2 - [n-^>-:^>'1'-n- (2-hKa4-'> 

x^;l/) ] TiJ-l - [3- (N-^>':^>'l'-N-y5^-'t'X>'l/4-^x;l.T ^ y) 
] 7xx;l/x3'y-;l/ (1 Og) ©i?i?nD;<:S'y (1 5 Oml) ^m^O'CiZ 
U H^ib 'j n D y (66. 0 m K T;!/ F 'J >y ^^il^ ( 

IM) ) ^iPx.. 1 5^r^!H$L/co ^^'X\ 5 O'CT'll^PattW^Ufco icET 
(cM^^iU. M*7K-;^^y-^t^7i^'^>SS*B^H-r§ci(:J:Os ^Efk^^^ 
©^ffcTK^iJig ( 9 . 8 7 g) ^efe^B^B t tT#fco 
^Sfi0»J 2 3 

(±) -2- [N-^Vi^^U-N- [2- i2K-iJ)l^<'/-^\^-2-4Jl 
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^mt^m (3. 1 0 g) (i. mmm2 2-cw^uzit^m%i^iy^^'^^ 
(5 g) mmm \ sc^^bTMtTWUfco 

%mm 2 4 

2 _ [N-0':?;l'-N- (2 -7*D^-x5";l/) ] T^y-l - C3 - (N 

2 _^a:e- 1 - [3 - (N-^>i^^l^-N-;f5';I/X-'l/'^^''t'7 IJ) ^ 
7ir.;l/i^ y > (5 g) 2 -T^a^:Xf-;l/T $ >:i:<b7jc^i!ie (13. 4 0 
g. mMfbfi^tfcl^) Oxh^t Ka7 5> (90ml) tjjc (1 0ml) ©S-^ 
^UX2l^-imiti- V U -^A^K^^S (32. 7m 1 ) ^^-o < 0?ST 
t/c„ lligKT'5l^^m^U/c'^. MMt::3N-tM^«:Snx.pH= 1 t b/Co 
rat/c|SfB^7jcT'ft^b. ^JETti^SII-^-tircki^^iefk'^tl (3.0 2 
g) ^fife^fatbTft/co MH* = 4 2 6 

%mm 2 5 

(R) _ 2 - [N- ( 2 -7'n^rxl^;l/) ] xf-yl/T i y - I - [ 3 - (N 
_AC>i?;|,-N_yf-;ux;l/t>^>'t'T ^ y) ] 7xx;l/X:5'y-;I/ • ^WiU (IS 

ilE{b'^iB3®iMBSiS ( 1 . 3 7 g) li. ^fflfiW 2 4 tfcfb^'^ ( 1 • 
5 g) ^> ||tS{fiJ4(w¥bTMbTK#U/co MH* = 4 2 8 

mmm 2 6 

(R) -2 - CN- (t -:/h4^->*-'t/>Kx;U) -N- [2- (9H-:^^l' 
2 -^;^:^4^i/) ] xf-;U] T^y-1- [3- (N-^>S^>'l'-N 
-y^;l/X;l/:hx;i.T^y) ] 7xx;ux:J^y-;l/ (l!iigj*5) ©^^ 

mmmi^-cwMUz (r) -2- [n- [2- (9h-*;i//<'/-^1'-2 
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-^)it^iy) ] i^^H riJ-i- [3- w-^yi^Ji-N-^f-f^^^^ 
ts:^)i,rijn 7x-;ux:5^y-;u-igitig (1 g) t~mi^- i --^^^^ 

( 5 . 7 8 g. m^nm^m 7k ( 5 o m i ) t y ^ y ->'i^ ( 1 5 O m l ) 

®M'^l§i&(::> h Ux5^;i/T ^ > ( 3 . 6 9m 1 ) * o'Ctv^o < OrSTL/Co 

{k^'^Cl. \ \ g) ^&mB%tbxmzo Rf = 0. 5 :B^i?^ 
^;l'=l : 1) . MH* = 6 3 1 

mmm 27 

(R) -2 - [N- [2- i2H-tiJVy<V-}\/-2--( Jl^t^-y) ] x^ 
5) CD-^^ 

6T•flZ^#U/c (R) -2- [N- ( t -7* h4^->:^^U'-i<-^l') -N 

- [2 - i9H-ti)\^^<'/--)l'- 2-^Jlt=^'» ] x^;H T 5 y - 1 - [3 

- (N-^>i^;l'-N->/f->'l'X;l/'t^x;UT ^ y) ] 7 xX^l/X^' 7 ->'l' ( 1 g 
) O/i^J-Jl ( 2 0 0ml) mi^. O'CTfl 0 ^JSBfe- ^ ^ ->'^^^^^ (5 

0ml) gjat:-6B#TO?^b/co ^ET{r^»^@*u ^^.%m^m 

y-;u--:<?x5^;l/x-x;l/ (1:1) MlETi^SniSr ( 

4 O'C) ^mt6:.t{Z^^. BfeBo c (t - 7'h + i^:^^l'^-;l.) i$ (Mtg 
. 8 7 2mg) ^ee.MB^HtbT»/co ^^^T. ±E©l^^ii (5 0 Omg) ^ 
xb7tKa7^>(7. 5ml)t7K(l. 5 m 1 ) ©^i^^«<^^<^L.> g 
^l?:ffl^Tt7K^{C/N*7i^'i?A-^^M(i (5 Omg) ^Jn^> aE®7Xmi?ffl 

5li:l5lUT. ;«3'y->'l/T^ife^b«. METCHPlia (4 0 °C) ^mt^^ti:. 
<i:0> ^Efb'^'BS^Jgii^Jfe (3 9 Img) ^i^miutbxmco Rf = 0. 5 
(irDa>tv;l/A : y ^y-;l'= l O : l ) > MH* =441 

zzxm^btzit^mK im^9- 24962 3^42j$r) oismi^ 
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] xf-;l/] TiJ-l - [3- (N-'^>v?>'^-N-y^^^;^>'^t^::^>'^T ^ y) 

] y s.^Jl^x.^J y • 1 mHig (Sits 1 ) 

XgA : 1 - [3- (N-^>i^^t'-N-;'^>'l':^>'l't>-''l'7 ^ y) ] 7i 

1 - [3- (N-y5">'t/X^t/;}-^x;UT ^ 7) ] 7x-;Ux3'y > (9 0. 6 

8 g. La r s e n, A. A. . J. Med. Ch em. .9, 8 8 - 9 7 (1 

9 6 6 ) (CE®0:fif^-e^fi5c) 2 3-CtrT. T-t h > ( 6 3 9. 6 ml) H 

^PL. ili^-cJi7K^i^*'J'^A (6 6. og) ^Jnx.. ^#unc*-5'^>^>':^''i' 

7*D^ K (5 8. 6m U WM»S^) ^-^CjOXfco 5(^^^3'^^k^^ 
•J'!7A (1 3. 0 1 f07tM»IS) ^JD^s Sniiii»SETi[b<»t/co 2 
B^TO. iS7lcMiJ:^'J':7A (2 9. 4 g) i:. B^it-fY^^l^ (3 2g) €ria 
iDUW^illt/co ^'^{wlllfTOt::. (2 9. 4 g) 3 

•^^fk^hh 'Jt^A (3 2g) ^iiJDt. 13. 5ll#raiili&{;TjS[L<IH$L^-:o 4 

z-Q^-nm^'^. tt« ( 1 0 9 0 ml) ^-mtrjox.. mLimwuzmm 

xf-;b ( 4 9 5 ml) ^finx-t^ffi Uf^o Wlili^^SjJt. m^UiY- ( 4 9 5 m 
1) T'^i^t. te7KMvi7'tsi/'^A (9 0 g) TO. 5 Bfrel^'^ tfco ^'^^J 

^biiUz^. mm^mmy\tm\^f^o n^ntzx 3 9. 4 2g0atiw^ 

i^i|x^;u ( 3 4 3ml) (CMU fiD^iiJSlcTJrn -'^^IJ-^ ( 4 4 5ml) 
$';>(rj!lPMgST{rPi^x^;i. (2 0ml) ^Jnx.-r^^{::^Pt/co 
cn»M#T(rS;^a^BtT. ^Efk^'i (7 1. 7 I g) ^#^Co Rf = 0 
. 4 4 (g^g|x5^;b : n-^+-9->= 1:1) 
»H-NMR (CDC 1 3 ) : 2. 5 5 ( 3 H, s) , 2. 9 7 ( 3 H. s) . 
4. 8 8 (2H, s) , 7. 2 0 - 7. 3 0 ( 5H, m) . 7. 4 1 ( I H. m 
). 7. 4 6 (IH. dt. J = 8. 2. 1. 9). 7. 81-7. 86 (2 H 
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, m) 



^j^U r h5y;l'^;l/:?'^^l'7>*-'t?Ah 'jyn 5 K (l 2 7g^ T;1/K'J 
•y^tfcS?) ^-mtr^At/io g^gjrTl Zmm'^. 4 7 (9 
8 5ml) t^WK ( 9 8 5ml) ©S-^i§#S^-^(wJn;ts F*3ia* 3 5 ~ 4 0 

mm'^m. Vrii!,bfzf^B%^:^liSLbXm&. ;i^y-;Ui:7KOM (2. 5 
L) XZmm^U ffi^B^H^5 0*C{:T2 4Nf«l±^iiLT. ^Efb^^i) (7 

3. 8 0 g) ^m^o R f = 0. 4 6 (PS«ex5^;l/ : n-^+■t^>= 1:1) 
'H-NMR (CDC 1 3 ) : 2. 9 8 ( 3 H, s) . 4. 3 6 (2H, s) . 

4. 89 (2H. s), 7. 2 0 - 7. 3 0 ( 5 H. m) . 7. 44 (I H, t 
, J=8. 0). 7. 51 (IH. dt. J = 8. 0. 1. 7). 7. 84-7 
. 8 9 (2H. m) 

xmC : 2- [N-^^'i^^l'-N- [2- (^E-iJ JW<V~Jl'- 2 )\^ 
i^^'j') ] x^;l/] y - 1 - [3- (N-^>':>>'l'-N-y^>'l';^^t/t^x;i/ 
T^y') ] 7xx;l/X:J'y > • iMJM^-^fiR 

XgB-e#bn/c<b-&1l ( 2 2. 9 4 g) ®rh7t Kd77> (1. 5 7 

L) ^?S(c##0ij-c#bn/-c{b^i^ ( 4 0. 2 6 g) ^SiST-Jinx., -ift»-r 
So tffM^iisims gissi (7. 2ml) iffajigii^SJii mi^'^ 
mho 2-:/ny';y-;i/( 7 2 0mi) -e^osfe^u a^lli^^^^^l/^o 

J -)\^ ( 2 7 5 ml) -e^Ogfe^t. 4 0°C-eME^'^b/c 

^(i, :SS;^:5^y-^Kl 8 0ml) «0»U 6^2. 4 0 "CT^E^'^t 
'Sia:{lJ:OH ^M^!^ (2 0. 5 4 g) ^^#yco R f = 0. 4 3 (l^iJxf- 

: n-^+-9->= 1:1) 
'H-NMR (DMSO-d, ; i^ilfg) : 3. 1 2 (3H. s) . 3. 7 2 ( 



5 7 




wo 00/58287 ^ PCT/JPOO/01696 

2H. br). 4. 46-4. 68 (4 H. m). 4. 95 (2 H. s). 5. 
1 2 (2H. br) . 6. 5 2 ( 1 H. d. J=7. 7) . 6. 9 5 ( 1 H, d 
, J=l. 9). 7. 11 (IH. t. J=7. 7). 7. 16-7. 34(6 
H, m) , 7. 4 0 - 7. 5 0 ( 4 H, m) . 7. 5 4 ( 1 H, t. J = 8. 2 
) . 7. 6 6 - 7. 7 8 ( 3 H, m) . 7. 8 3 (1 H. d. J = 7. 7) . 7 
. 8 5 (1 H. d. J= 8. 5) . 7. 9 5 - 8. 0 2 ( 2 H. m) . 10. 7 
9 (IH, br) . 1 1. 2 3 (IH. br) 

mm0^\ 2 9 

(R) -2 - [N-^>>^^l/-N- C2- iQK-tiJiy<'/-Jl'-2--< 
t^i/) ] xf-;l/] y - 1 - [3 - W-^y'J^\^-N- /t^l^Jl^t^^^^ 

^mtco R f = 0. 2 7 (n-^+■t^> : ftmx^;I/= 1:1) 
'H-NMR (DMSO-de ) : 2 . 6 5 - 2 . 7 2 ( 2 H, m) . 2 . 9 1 
(2H. m) . 3. 0 5 (3H. s). 3. 7 6 C 2 H. br. s). 3. 9 5 
- 4 . 0 3 ( 2 H, m) . 4 . 6 5 - 4. 7 3 ( 1 H. m) . 4 . 8 2 ( 2 H. 
s). 5. 15 (IH, d. J=3. 6). 6. 72 (IH. dd. J=8. 5 
, 2. 2) . 6. 9 0 (IH. d. J = 2. 2) . 7. 0 8 - 7. 3 7 ( 1 6 H 
. m) s 7. 42 (IH. d. J = 8. 0). 7. 95 ( 1 H. d, J=8. 5 
) . 7. 9 9 (IH. d. J=7. 7) > 11. 0 8 ( 1 H, s) 
HPLC lUnmm (R^: 25. 0^(8(4:: 18. 2^)) 
(^7JltiyA:CHlRALCEL 0 J - R (^^ ^?^^^bf:^tS^ : 4 . 6 m 
m IDx I 5 0mm) . 0. 5M NaCl O4 aq. /T-bh-hU 

71^= 3 0/7 0. M : 0. 5m 1 /m i ^tB/M 2 3 3 nm, 4 O'C) 

mmm z o 

(R) -2 - [N- [2- (Qn-f}J\^^<V-JV- 2-^ J\^t^'y) ] xf- 

1 ) o^m 
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^mit^momm^ (0. 7g) lis mmm2 Q-ci^mLtz (r) - 2- [ 

N-^yi^Jl-N- [2- (Qli-t)l^<V--)l'- 2-^ Ji^t^-y) ] 

y ? y _ 1 _ (3 -y -'i/T ^ y ) 7 x-;ux:$'y ( i g) Ti^'o 

CC-eSJ#b/c{k^«3K 'Si'^ (#^¥9 - 2 4 9 6 2 ©:^&{:: 

mmm 3 1 

2- [N-^>v^;l'-.N- [2- ( 9 H-:<7;l/^<7*-^l'- 2 --r^t'^+i^) 
] xf-;u] Ti J - I - (4-:7dd - 3 -;{f-;ux;l/^^x;t/T $ y ) 7i->'l' 

#%^J-CIZ#L/;N-^>':^>'l'-N- [2- (9H-:^^^'^"/->'^- 2 --r 
] X5^;t/T i > ( 5 1 . 1 g) cZ)f-h7 t Ka7^> ( 1 . 5 3L) 
^^S^s 2-'/n^:-l- ( 4 - ^ n D - 3 - ;^ f-^l'X;l/jf-^>'l'T ^ y ) 7xX 
;l/X^ y>(5--tr>(A. A. Larsen) 'b-. J. Med. Chem. , 

10. 4Q2 (i^Qi) i^^m^^ntzyjmiz^mm (25g)oxh 

7bKa75> (382ml) ^J^fC/lSTU. SST-BjfcftfiJ Lf^o Zt^^M 

4^-9-> :TOxg^;l/=5 : 1-1 : 1 -e^ffi) -e^lSt/Co ^al?S*^^^i^^^ ^ 

^^l.>:7U-AfeM8°BtUT'#/c (1 7. 4 6g)oRf = 0. 4 2 > 
: a^i|xf-;l/= 1 : 1 ) s MH* =547 

•H-NMR (CDCI3) :3. 00-3. 08 (5 H. m). 3. 88(2 
H. s ) . 4 . 1 5 ( 2 H, t . J = 5 . 5 ) . 4 . 1 8 ( 2 H. s ) . 6 . 6 
5 (IH. dd. J=2. 2. 8. 5), 6. 90 ( 1 H. d, J=2. 2). 
7. I 0 (IH, t. J= 7. 4 ) . 7. 2 5 - 7. 4 2 ( 8 H, m) . 7. 6 
3 (IH. d. J = 8. 5)> 7. 83 ( 1 H, dd. J=2. 2, 8. 5). 
7. 9 1 (IH. d, J=8. 5) . 7. 9 7 ( 1 H. d. J=8. 5) . 7. 
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9 9 ( 1 H, d. J = 2. 2) 

mmm 3 2 

(R) -2- CN-^>'i^>'t/-N- [2- (9H-:^;^^<^/-^^-2-^^^ 

;&#/Co Rf = 0. 4 0 (i^^x^^U: n-^+-9->=l : 1 ) , MH* = 4 8 
6 

'H-NMR (CDCI3 ) : 2. 6 8 (IH, dd. J=l 2. 8, 1 0. 2 
) , 2. 8 4 (IH. dd, J=l 3. 0, 3. 4) . 3.0 1 ( I H. d t. 
J=5. 0, 14. 2). 3. 14(1 H. dt, J=5. 9. 14. 2)> 3 
7 2 (1 H. d. J = I 3. 5) . 3. 9 6 (2H, m) . 4. 11 ( 2 H, 
m) . 4. 6 1 (IH, dd, J=3. 4. 10. 0) . 6. 6 0 ( 1 H. dd 
, J=2. 0. 8. 2), 6. 76 (IH, d, J=2. 0). 6. 86 (2H 
. m) > 7. 14-7. 3 7 (9H. m) . 7. 9 0 - 7. 9 8 ( 3 H, m) 
HPLC (R<*^: 2 2. 0^(Si*:27. 6^)) 

(^^^^U^vA : CHIRALPAK AD (^^^-b^Kb^ttS : 4 . 6mm 
IDx 2 5 0mm) . M: n --^^^ >/x^ 7 -VU= 2 0 / 8 0 . ^ii : 0 
. 5ml/mi n. ^aiJSS 2 5 4 nm. 4 0°C) 

rnmm^ 3 

(R) - 2- [N- [2- (9H-:^;l'^<^/-''l'- 2--<>'l'^+i/) ] 
(«&1) o^f$. 

i^siit^m(Dm.mi^ (o. 6 5 g) ii> mmmz2vmnbfc (r) - 2- 

(1 g) ^^-^^ g|Ml^J7 tll«|CDSirv^#Ctj!^<'^'fi^^S*l^*^^^^'-^*5 
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zzr^mnbt^it^mK mmw-Q- 2 4 9 6 2 3^4^^) oismr^ 
mmm 3 4 

> ( 9 0. 6 8 g. Hl^^i^TOfF:W0 9 7/2 5 3 1 UZBmom-^^^) 
2 3°C(rT. DMF (5 0ml) ll^«?t> ii^l>TiS7jc^i?:^ 'J '^^ (3 1 

7 g) miJ|ibnj:7i<'5>^>-:^^i':?'a ^ K (2 1 . 6 g, mytnm^w 
^-miiirax.. 2. ^Bfmuizrmb<mwbtzo i2 0 om\) ^- 

^{rJllx.. ^b<a£#U/c'Mmxf-;l' ( 2 0 0ml) tn-^^i'V (50m 

1 ) ^m^mbfco ^mm^^MU ftm^x ( i o om n r:zmm^\^> ^ 

mikWi^ ( 2 0 0ml) li7icE^-t- h 'J AT'^-^b^ 

7^ - ( 1 . 5 kg) -eltSb> imxf-^l/ : n-^^^y (1:4-3:7) 
^aiH^<k*)s ^Efk^l^l ( 2 7. 6 3 g) mn^om^mtLXmco Rf 
= 0 . 4 3 (Kifxf-;!/ : n -^+-t)->= 1:1) 
•H-NMR (CDC 1 3 ) : 2. 4 0 ( 3 H, s) . 3. 0 8 ( 3 H. s) . 
4. 5 8 (IH. br). 5. 0 9 ( I H. br). 7. 2 2 - 7. 3 2 ( 5 H 
. m) . 7. 53 (IH. d. J=8. 2). 7. 56 ( 1 H. d. J = 2. 2 
) . 7. 8 2 ( 1 H, d d, J= 8. 2. 2. 2) 

IgB : 2-7*o^- 1 - [4-5^00-3- (N-'<>i^>'l'-N- ^ 5"-'t/ 

x;i/5h:^;i/T $ y) ] y s.:=-}1:l^ y y(D^^o 

XgA-C5i#b/-c<b^1^) (5 8. 3 1 g) I. 4-':?:t4^-9-> (5 8 3 
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I ml) izmmu xh^y>'i^v;u:/f^^i.T>^-'!;AhU":^D^ K (9 i. 

tiSU g^®?x5^;l/ : n-^+-9-> (1 : 5-1 : 2) ^ffiH^^O. m^it^ 
^(5 4. 2 6 g) ^?#/wo Rf = 0. 4 4 n---+-9->=l : 

1) . ' H-NMR (CDC 1 3 ) : 3. 0 9 (3H, s) . 4. 2 1 ( 2 H. 
br-s) . 4. 6 0 (IH, br). 5. 11 ( 1 H. br), 7. 2 2-7 
. 32 (5H. m). 7. 57 ( 1 H. d. J=8. 5). 7. 61 ( 1 H. d 
. J = 2. 2) . 7. 8 7 (IH. dd, J=8. 5, 2. 2) 

ISC: 2- [N-^>i>>'l'-N- [ 2 - ( 9 H- * ^^^^*'/-^^- 2 - ^' ^l' 

±ExmB-ei2l#Lfc{k^ti (3 4. 1 7 g) t##«?«-e«?#t/cN--^> 

i?;t/-N- [2- (9H-^^U^<-/-^1'- 2--r;Ut + -» ] s,^)\^7iy (5 

4. 4 8g) %mmz\(^'km^tnm'^m^^^. 

(a^i?x^;l.: n-^+-9->=l : 4-3 : 7 -CM) -effil^ 

^^bT. ^Efk^t^ (1 7. 6 4g) *»/Co Rf = 0. 5 1 (i^a^x^;U : 
^-^^^y=\ : \) , 'H-NMR (DMSO-ds -.WkU) :3. 2 7 
(3H, s) , 3. 7 2 (2H. m) . 4. 4 9 - 4. 7 2 ( 4 H. m) . 4. 
9 3 (2H. m) . 5. 1 6 (2H, b r) . 6. 5 5 ( 1 H. d. J=8. 0 
) , 6. 9 7 (IH. d. J=l. 9) . 7. 1 1 (IH, t. J=7. 7) , 
7. 18-7. 3 5 (6H, m) . 7. 3 9 - 7. 5 8 (4 H. m) . 7. 6 5 
-7. 78 (3H. m), 7. 83 ( 1 H. d. J = 8. 5). 7. 89 (IH 
. d. J=8. 5). 7. 98 (IH. d. J=7. 7). 8. 08 ( 1 H. s 
) . I 1. 0 1 (IH. br) , 1 1. 2 7 (IH. s) 

5 

(R) -2 - [N-^Vi^^l'-N- [2- (9H-:^;l'^<*/->'l'-2-^'^l' 
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;&|#/Co Rf = 0. 6 4 (n-^+-9-> : StSfexf->'l'= 1 : D 
>H-NMR (CDC 1 3 ) : 2. 9 1 ( 2 H. m) . 3. 1 6 (3H. s) . 

3. 75 (2H. m) . 4. 02 ( 2 H. m) , 4. 61-4. 82 (4H. m 

). 5. 23 (IH, m). 6. 72 ( 1 H. dd. J=8. 5. 2. 2). 6 
9 2 (IH. d, J = 2. 2) . 7. 0 7 - 7. 4 4 ( 1 6 H, m) . 7. 9 

3- 8. 0 1 (2H. m) , 1 1 . 0 7 ( 1 H. s ) 

HPLC r-fii^Itffl (Rf* : 2 7. 0 ^3- ( Si* : 2 0 . 9 ^) ) 
(^^^^I'^^A: CHIRALCEL 0 J -R (iT^ )Vmm : i . 6m 

m IDxl 5 0mm) . ^i^: 0. 5M NaCl 0* aq. /T-trh-h'J 

;l/= 3 0/ 7 0. SitiS : 0. 5m 1 /m i n. ^HizSfi 2 3 3 nm> 4 0 'O 

llli0>J 3 6 

(R) - 2- CN- [2- (6 - t Kd + ->- 9H-:^>'1'^<'/-^1'- 2 

2-xhD-4-y h^i/T-'J > ( 1 6. 8 g) (3 Om 1) ^^C^ 
mi^mH 6 0ml) ^JDX.. ^fi-e2 0M#'^7 0°C-e7 5M#U/^o s 

tc^^^j^b. 5-c^iix.4H>J:9CMgie^b'J'^^ (11- 5g) oymm 

(30ml) '^mrbtzo mr'^i ov^zmimmwit^o Emm^^mb 
. hm^-^ (5 0ml) -^mbfz^ ^^^7K?^t> zti\zm.-m-ty')^i- 

(12 3g). 1, 4 -^>7>y > ( 1 2. 3 g) ^S^bfc7K^J^ ( 1 2 0 
ml) ^m^*^^^-C^eTbfco ?gT»?^o^ * 4 CTWbS«^6ii t 
/Co ^B^B*7Xi5femi£'^bA:o tfbn/c^fH^;' y -;K 2 0 0 m I ) him 

(20ml) d^U CtllCl O^^N'^i^'!?^/:^^-:!?^ (1. 0 g) ^finx. 
. 7ic^|?ffl^T^^a-X:-3IlfrBmi*b/io SM^^>i®U ^tl^^rJ'y-^l' (3 
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0ml) -Cm^btzo mitmr^r y^:^77i^ (5 0ml) ^5^*^ttT?jS 

TU mrmui^miri 2mmwuco ^^^mm 
4--9->/Bmx^;i'=3/i-o/i) TMisbWJefb^i^ (2. 7 1 g) m 

fco Rf = 0. 3 8 (Btilx^^l': n-^+-9->= I : O 
'H-NMR (DMSO-de ) : 3 . 8 2 ( 3 H. s ) . 6 . 6 8 ( I H. d 
d. J = 2. 2. 8. 5) , 6. 77 ( 1 H. dd, J=2. 2. 8. 5) , 6 
88 (IH. d. J=2. 2). 7. 20 ( 1 H, d. J=8. 5). 7. 3 
0 (IH. d. J=2. 2) , 7. 8 3 (IH. d. J = 8. 5) . 8. 82 ( 
IH. br) , 10. 73 ( 1 H. br) 

IHA-e-^BStZ-clk^ll (3. 9 Og) ^T-bh> (9 0ml) fci:0'DM 
F (6ml) [Z^i^-b. Ztuzmmti^)^/^ (10. 1 g) i^xa^yj^i'^^ 

IV iz. 1 2 g) iM^. ^mmwu^o ^>-:^^i/7'D i K ( 1 . 
5 6 g ) m^. sirg^a-e 2 4 mmw itzo mmziK ( 5 0 0 m n ^ud 

BK!BO«:gmxf-;U (4 0ml) CtBI^. 1 0 ^mM^B^B^^«il-^-o ^b^b^iIS 
mjizmt^ZtrWMit^^iZ. 28g) ^l#/Co Rf = 0. 66(g|i? 

xf-;b : n -^^■t^>= 1:1) 

'H-NMR (DMSO-de ) : 3. 8 3 ( 3 H. s) . 5. 1 6 ( 2 H. s 
), 6. 73 (IH, dd. J=2. 2, 8. 5). 6. 92 ( 1 H. d. J = 
2. 2). 6. 99 (IH. dd. J = 2. 5. 8. 5). 7. 30-7. 43 

(4H. m) , 7. 5 0 - 7. 5 2 ( 2 H, m) . 7. 6 7 ( 1 H. d, J = 2 
. 2) , 7. 9 2 (IH. d. J=8. 5) . 1 0. 9 0( IH. br) . 

xmB-^mnuiit^^ (5. 9 3g) ^dmso (i 1 omi) izm-i 

. cnCi^TVfbth'JOA (5. 7 5g)^j!iax.. 1 7 0-CT'7l^ra«^t/; 

o mmz7\^ (15 0ml) mm:t.tJi'cmbtzo tm^mm 
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/^^■tj->/Mx^;i.= 1 / 1 ) / h+v^- e - 1 k 

D4^i/3!7;U/<'/-;l'i:® 1 : l^-^l^t^-"^ (1- 2 4g) #/Co Rf = 0. 6 
9 (i^^xf-;U: n--^+-9->=l : D ^ I^ITIi 2 - t Fo + i/- 6 --^> 

•H-NMR (DMSO-de ) : 5 . 1 5 ( 2 H. s ) . 6 . 5 9 ( 1 H. d 
d. J=2. 2. 8. 2) . 6. 7 6 (IH. d. J=2. 5) . 6. 9 5 (1 
H, dd. J=2. 5. 8. 5), 7. 26 ( 1 H. d. J=8. 5). 7. 3 
2-7. 4 3 (3H. m) . 7. 4 9 - 7. 5 2 ( 2 H. m) , 7. 6 0 (IH 
. d, J = 2. 5). 7. 80 (IH. d. J = 8. 2). 9. 35 ( 1 H. b 
r). 10. 72 (IH. br) 

XmD: (R) -2- [N-^>i^^t^-N- [2- iQ -^yi^flt^iy- 
^H-ij )l- 2 - ^ ] riJ-\ - [3- (N--^ 

^8fi0tJl l-efl5i#tfc{b^«^^«fi^]4«liTii7cbT. (R) -2 - [ 
N-^yi^^l'-N- (2- t Kn + ->xf-;l/) ] T = y- 1- C3- (N-^> 

±El:1#/c<k^tl ( 5 . 3g) th'J^xx;l.t^X7^>' (2. 9 8 g. 
itnMnW ©W^^'oa^ 3^ > ( 1 0 Om 1 ) ^^{^s - 1 5''Ct!N-7'a 

^x^i/y^i K (2. 0 4g^ ^^rt^ttis) ^fiox.. 1 o^rflWb/c (7* 

aAtt:cDR f = 0. 9 1 (^ rS^y-^b : a D;i-.;l/A= i : 9) ) o SCE^^T^ 
. i/.J^y;l/*5A(rTtiS? (n-^+-9->/Stxf-=4/l~2/l) 

ISCT'K?#U/c2 - t Kn + '>- 6 - ^l/^'<^/->'l'^ 2 - 
^ 6 -h Kp^^-^J!?;!//^"/-^^® 1 : iS-^tl (1. Og) ^f-h^t 

Ku77> (2 5ml) (rigA>U cnj:2^^7Ki?fbt h'J't7A7KM (3. 

4 5ml) ^^urm^fzo cn^r^,^;{)^l;^6pll^tT*^^^/w±E^DA^^^®^ 

h^h Ko77> (2 5ml) M^-SJCJDX.. g^T' 1 7Wtttl*t/;o ^ 
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fyy^- (/s+-9->/i^^x5^;u= 3/1-1/1) rn^bmmt^^tm 

( (R) -2- [N-Oi^-'l'-N- [2- (2-^ K+'>-9H-:^^l^^< 
6 -.f;l,t+'» ] xf-;!.] T^y-1- [3- 
^^)i%)\yt^^)iTiJ) ] :7x-;t/x:5^y-;i/) ©i : \ (2. 7 1 g 

X@E : (R) -2 - CN- [2 - (6-t KD + ->-9H-*^l'^<-/-^l' 
-2-^^U:r+'» ] x^;H T^y- 1 - (3-;<f-^i/x;ut>^>'i^Tiy) 7 

(R) _2- [N-^>':^;i'-N- [2- {^-Ky'J}\^i:^iy-^^-^ 
,\,,<^/-)l-2-^)lir^^^) ] xf-^u] T^y-1- [3- W'^y'Ji\^- 

4g^7^h7tFn77> (3 5ml) ty^y-^l' (3 5ml) ©S^M 
(I^7!>^U (2. 4ml) T^U^'vllMTir 2 0 %7Jcitfl:/^•^ 

s;'t7A/*-;i-C:/ (1. 2g) ^JQX.. 7X^g«l^l 5I^TO#Uyco 

C^vat^Jll.//^ ^-^1=1 9/1-8/1) rmbf^o m^it^w^ 
,j_^;^^ti@^('T;U3-;Ut4 0. 5^^ii^(3. 9 m 1 ) ^lIPx.TM t 
HfHiUyc^B^B^^KU ?^;«3'y-;U-CSfeMIE'^L#Jeft^'a (3 7 Omg) 

'H-NMR (DMSO-d« ) : 3 . 0 0 ( 3 H. s ) . 3 . 0 5 - 3 . 5 3 
(4H. m) , 4. 3 3 - 4. 4 2 (2 H. m) . 5. 0 2 ( 1 H. d. J = 9 
9) , 6. 2 7 (IH, br) . 6. 7 5 ( 1 H. dd. J =2. 2, 8. 5 
), 6. 80 (IH. dd, J=2. 2. 8. 5). 6. 95 ( 1 H. d. J = 
2. 2). 7. 13-7. 24 ( 3 H. m) . 7. 31-7. 39 ( 3 H, m) 
. 7. 8 8 (IH. d. J=8. 5) . 8. 8 8 ( 1 H. br) . 8. 9 9(1 
H. br) , 9. 2 4 (IH. br) . 9. 8 6 ( 1 H. br) . 10. 8 5 
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^ ^ © IB 11 

1 . -fSSi^ ( 4 ) 



0 




,3^NS02R 



mmtfciiimm^^yr^ro ] vm^ti^<t^^iz^ (i 2) 

H 

r4-N^^\^^A' (12) 




R*';b^7j<^IIi^-e/i:i^i:$ir:?^^MmiIT-«-^-ro ) (Di^tm^^TFto 3 -e^ 

0 

[iS:'^'. R' . R^'. R' > R* *iJ:i>'A' (±. miit^MtimtM^^'^t 
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60 ] vm^n^<t^i^^n6i}\ m^^it. -jjsjC (4) oit^i^t-^^ (i 

4) 

r^bibxm<^tl6-^^ (6) 




p3^NS02R' 



B' {C^glUT-agS (5) 




(5) 

CiCff". R' . R''. R' ^jaijR* li. H(iie«5:'en€niiii;it!*^w-r^o b 
' imm^^^^to ] -es^n^fk^^^^T. $b(cA' -oh ca' liBUie 
ti^b^*^w-rSo ) tsis^-^T-^j?; (3) TS^n-srk-^ti^if -5^® 
v^-rn7i^lcJ:o^#'infc-ls^c (3) . -isjc (5) ^/cii-iM (6) cdi^-t' 

ti;!>>cD{b-^tl<£-il7uf -jJgiC (3) (2) 

OH R^ 




(2) 

j^a^NSOzR' 
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^■ttbSb-SK -^x^ (5) T&^b-fi^ii: (7) 

OH r" 



l^^. R' . R^'. R^ s R* *5J:0'B^ l±. 11112 t-^tl€ni5l b*!*^fl-r 
mi'^lt-m^ (6) fr^ih-^^ (8) 



[i^lff. R' . R''> R' *>J:0'R* li. fjEt^n^ni^ l;E!*^Wt^o la 
U *l liT-^mmf¥.^'^^^to ] -e^^ti§{b-^1^^f#> (S) (rfci^ 

OH (A' mmtmbM^^^t^o ) i5Ei>ii:Ui6T-«ssc (2) (Dny 



NHS02R' 




OH R^ 




(8) 



OH H 
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0 




,3^NS02R 



mmtfzit7mw.'f-'^7rsto ] -cm^n^it^mz. ci 2) 

H 

rI-N^^^^A" (12) 

[Spiffs R* li. TiyS©iS^S$ycli7K^II^-^^U A' ti. TESmS 




^ri6it^^^Kft^L!6r. (3) 
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NHS02R^ 
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3. Bijis®R«'7i^7K^)^^-r-*-s»Ai<cDiBffl 1 ttcit2izBWi.(omiti;mo 

4. tl>t^©liSffl 1 tr4oft§, -IM (3) . (6) (5) cDfb^i^ 
^ji5cLT-|S^ (2) . (8) tf^\i a) or i JTJ\,zJ-)ltfltXm^z 
fcl^r. -liS^ (3) . (6) i/iti (5) (D<t^^^^^M7tt^:itmm 
tU. (2) ©T= y T;i'D-;i/fe<i:o*-)|g;5t; (i) T'S$n€.fl:'&<ii7&^ 

5. ^^cDiaffl 2 ^fc{±3(rfc(t-S. -JjgiC (3) ©fb^tl^iiTutT- 
USt^; (2) OT = y T;ua-;i/ty:i:-rx^cfci>T. (3) Oit^^^T- 
^^Tc-T'Scir^MirU (2) ©T $ y T;i/n ckO'-flS^t; ( 1 

) -c^ ^ n -5 it^w\' ^f'n7!)^-:^® ^^Mttf*t:$. ^ c t tt^ m^o 

m 2 ^ /c(i 3 \ZimoUW5^o 
6 . -125^; ( 4 ) 



[^■f. R^ \U T^yS©^*pW*/cli7Ktm^^^L. A' {i> TiegJ^S 



0 





(12) 
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